An instantaneous rate model of Ox and HOx chemistry has been used to determine the role of vibrationally excited hydroxyl radicals, HO (v ~ 9), in the stratosphere. Due to very rapid quenching the steady state populations of vibrationa1ly excited hydroxyl radicals are very 
Introduction
The ground state hydroxyl radical is known to play an important / role in the chemistry of the stratosphere, but th,e role of the vibrationally excited hydroxyl radical, available in up to v = 9, is largely unknown. Taylor (1974) and Cvetanovic (1974) The recent measurements of Streit and Johnston (1976) of reaction and quenching rates of hydroxyl radicals in vibrational levels 4-9 allow at least a beginning to defining the role of HO(v) in the stratosphere. To model the behavior of HO(v) in the stratosphere, the method of instantaneous rates of Johnston and Whitten (1975) was chosen. This 2 method uses the observed distributions of atmospheric species, which were set up by natural atmospheric motions and photochemistry; and it ca1cu-lates the instantaneous rates of photochemical reactions, which are independent of atmospheric motions. In addition, for this model the total ozone column is calculated as a basis for comparison of different HO(v) production models.
The Models
For simplicity and because most rate constants for reactions of vibrationa11y excited species are unknown, only the Ox and HO x families were included in the model. Rate const~nts were obtained from Garvin and Hampson (1974) and from Streit and Johnston (1976) . Calculations were started with observed standard temperatures and ozone concentrations. Solar intensity at each elevation was calculated starting with r 3 , .
the solar radiation above the atmosphere for a springtime sun at 45°N latitude. Photolysis rates were calculated using the resultant solar intensities and absorption cross sections from the literature. Three different models of hydroxyl radical production were assumed.
1.
Ground state model -In this model all reactions which produce hydroxyl radicals are assumed to produce them in v = ° only. This is equivalent to instantaneous quenching. The reactions considered are:
(1) 02 + hv + 20(3 p ) Rates for reactions (14) and (17) were s~t to zero in this model.
Reaction (20) actually produces H 2 0 2 , but this was assumed to be rapidly photolyzed.
2.
Basic·excited hydroxyl model -The same reaction scheme was used except that reaction (13) was partitioned to produce excited hydroxyl radicals in vibrational levels 4-9. Reaction (14) was allowed for vibrational levels 3~9 and reaction (15) was allowed for vibrational levels 0-2. The quenching reaction (17) In the two models which allow production of vibrational1y excited hydroxyl radicals, it was found that quenching was extremely rapid and thus the steady state population of excited hydroxy1s was limited.
Excited Hydroxyl Populations at 48 km Model \v 9 7 5 3 1 0 2 1. 9(1) 3.0(1) 9.5(1) 5.7(2) 3.2(3) 7.2(6) 3 1. 9(1) 3.0(1) 3.9(2) 2.3(3) 1. 3(4) 7.2(6)
The rapid quenching which leads to these low populations is evident in the instantaneous reaction rates for vibrational level nine at 48 km. 4~2 (4) 1.1(5) 2.6(3)
6.4(4) 5.4(5)\ 7.5 (4) 6.1(4) 1. 7 (6) 5.2 (5) 2.5(4) 1.9(6) 6.2(5) " " "
The total rate of hyoroxyl radical reaction with ozone at 48 km is 3.4%
and 13% faster for models 2 and 3 respectively than for modell, but this is not sufficient to make the reaction a significant loss process for ozone. \ In another 'set of calculations in which the total ozone column was calculated for each hour from sunrise to supset, the column remained unchanged by either model for vibrationa11y excited hydroxyl radicals.
Conclusions'

I
The very rapid quenching of vibrational1y excited hydroxyl radicals i precludes them from contributing significantly to the chemistry of the . stratosphere up to 48 km. Because the steady state concentrations of HO(v) are so low, rate constants for HO(v) reactions would need to be several orders of magnitude larger than expected for excited hydroxyls to be -important in the stratosphere. The night-time airg10w, which originates in the mesosphere at 80-90 km, indicates the presence of vibrationally excited-hydroxyl radicals. Because the atmospheric pressure at 90 km is down a factor of 500 from that at 50 km, the lifetime and hence importance of vibrationally excited hydroxyl radicals would be much greater in the mesosphere.
